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\Write your session number in the boxes above.

Do not open this examination paper until instructed to do so.

A\ graphic display calculator is required for this paper.

bection A:  answer all questions in the boxes provided.

bection B:  answer all questions on the answer sheets provided. Write your session number
on each answer sheet, and attach them to this examination paper and your cover
sheet using the tag provided.

\t the end of the examination, indicate the number of sheets used in the appropriate box on
your cover sheet.

Unless otherwise stated in the question, all numerical answers should be given exactly or
forrect to three significant figures.

\ clean copy of the Mathematics SL formula booklet is required for this paper.

he maximum mark for this examination paper is (90 marks].
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-2- SPEC/5/MATME/SP2/ENG/TZ0/XX
Full marks are not necessarily awarded for a correct answer with no working. Answers must be supported
by working and/or explanations. In particular, solutions found from a graphic display calculator should be
supported by suirable working, e.g. If graphs are used o find a sofurion, vou should skerch these as part of
vour answer. Where an answer is incorrect, some marks may be given for a correct method, provided this
is shown by written working. You are therefore advised to show all working.

SECTION A (47 Marks)
Answer all questions in the boxes provided. Working may be continued below the lines if necessary.
1.  [Maximum mark: 5]
In an arithmetic series, the lirst ferm 1s —7 and the sum ol the [irsi 70 terms 15 52{.

{a} Fimd the common dillerence, [3 marks]

(b) Find the value of the 78" term. [2 marks]
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[Maximum mark: 7]

Let f(x)=4x—e"*-3,for 02 x=5.
(a) Find the x-intercepts of the graph of f.

(b)  On the grid below, sketch the graph of f.

[3 marks]

[3 marks]
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(c)

Write down the gradient of the graph of f at x=3. [1 mark]
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3. [Maximum mark: 6]

A random variable X iz distributcd narmally sith meam 43L It is Knawn that
P(X >a)=0.27.

{a}  Represent all this information on the following diagram. [3 marks]

{b} Civen that the standard deviatiom is 20, find . Cive your answer correct 10 the
ncarcest whale mumber, [3 marks]
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4.

[Maximum mark: 7]

Consider the lines L, L,, L, and L,. with respective cquations.

771y 73N 7+ 71° 3%
L: |yl|=]2 It\»—ZJ L: |y|=|2 +pl2
vz A3 L vzl A3,
7N 705 T8 N (-6
L, y =1 +S\~2J L, vi|=gq| 4
SR 2] (2]
(a)  Write down the line which is parallel to L;. [1 mark]
(b)  Write down the position vector of the point of intersection of L, and L, . [1 mark]
(¢) Giventhat L is perpendicular to L, . [ind The value ol a. [5 marks]
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[Maximum mark: 7]

Ihe prabability of obtaiming heads om a Riased coin is (4. The caoin is tossed
604 Times.

{a} (i} Write down the meam number of heads.

(i) Find (he standard deviation ol the number ol heads. [4 marks]

(b) Find the probability that the number of heads obtained is less than one standard
deviation away from the mean. [3 marks]
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[Maximum mark: 7]

The tallowing diagram shows a pale 31 1.6 m tall on the roof of a vertical bailding.
The angle of depression from T to a point A on the horizontal ground i1s 35.
The angle of elevation of the top of the building from A is 30".

T diagram not to scale

B

building

o

ground A

Find the height of the bulding.
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7.

[Maximum mark: 8]

A circle centre O and radius » i3 shown belaw. The chard [Al3] divides the arca of the
circle info two parfs. Angle AORB is €.

A
»
0
B
{a} Find an expression for the area ol the shaded region. [3 marks]

{b} The chord |AR] divides the drca of the cirele in the raiio 107, Fimd the
value of @. [5 marks]
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Do NOT write solutions on this page.

Answer all the questions on the answer sheets provided. Please start each question on a new page.

8.

SECTION B (43 Marks)

[Maximum mark: 13]

Each day, a factory recorded the number (x) of boxes it produces and the total
production cost (y }dollars. The resulis [or mine davs are shown in the [ollowing {ablc,

26 44 65 43 50 31 68 46 57

400 582 784 6235 699 448 870 537 724

{(a)

Wiite dewa the chuativa vl e svzivooivn line ull y v~

Lce your ragransna Mng @ o madal v aroesar {Tha followsang,

(b)

Interpret the meaning of

(i)  the gradient;

(ii)  the y-infercepl.

Estimafe the cost ol producing 60 boxcs,

The factory sells the boxes for $19.9% each. ['ind the least number of Faxes that
the factory shauld pradoce im one day in order to make a profit.

Comment on the appropriateness of using your model to
(i)  estimate the cost of producing 5000 boxes:

(ii) estimate the number of boxes produced when the total production cost
is $540.

F2 mur Ao 7

[2 marks]

[2 marks]

[3 marks]

[4 marks]
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Answer all the questions on the answer sheets provided. Please start each gquestion on a new page.

8.

[Maximum mark: 13]

Each day, a factory recorded the number (x) of boxes it produces and the total
production cost (y }dollars. The resulis for nine davs are show i the [ollowing {ahlc,

26 44 63 43 50 31 68 46 57

400 582 784 623 699 448 870 537 724

(a)

Write down the equation of the regression line of y on x.

Use your regressinmn line s a madel {o answer the [bllowing.

(b)

Interpret the meaning of

(1)  the gradient;

(ii)  the y-infercepl.

Estimafc the cost ol producing 60 boscs,

The factory sells the boxes for $19.9% each. I'ind the least number of Raxes that
the factory shauld praduce inm onc day in order to make a profit,

Comment on the appropriateness of using your model to
(i)  estimate the cost of producing 5000 boxes;

(i) estimate the number of boxes produced when the total production cost
is §540.

[2 marks]

[2 marks]

[2 marks]

[3 marks]

[4 marks]
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Do NOT write solutions on this page.

9.  [Maximum mark: 16]

2x-1 x=-1.

Let h(x)=
x+1

(a) Find A '(x).

(b) (i) Sketch the graph of h for -4=x=4 and -5<y =<8, including any
asymploies.

(il  Write down the equations of the asymptates.

(111) Write down the x-intercept of the graph of /.

(¢c) Let R be the region in the first quadranf enclosed by the graph of &, the x-axis
and the line x=3.

(1)  Find the area of R.

(i1)  Write down an expression for the volume obtained when R is revolved
through 360" about the x-axis.

[4 marks]

[7 marks]

[5 marks]
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10.

[Maximum mark: 14]

A ek Lalls off the top of a cliff. Lel & be its height above ground in metres,

after t seconds.

The table below gives values of & and 7.

t (seconds)

1

2

h (metres)

105

98

84

60

26

(a) Jane thinks that the function f(f)=—0.25t"—2.32t> +1.93¢ +106 is a suitable
model for the dafa. TTse Jane's model To

(1)  write down the height of the cliff;

(i) find the heighi of the rock alter 3.5 seconds:

(iii}y  fimd affer how many seconds the height of the rock is 30 m.

(b) Kevin thinks that the function g(t}=-3.2 +9.5t+100 is a better model for
the data. Use Kevin's model to [ind when the rock hils the ground.

() (@)

plot the dafa given in the table.

(ii)) By comparing the graphs of f and g with the plotted data, explain which
[onefion 1s & betfer mode! [or the height ol the [alling rock.

On graph paper, using a scale of 1 ¢cm to 1 second, and 1 cm to 10 m,




